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(S7) Abstract: 

FIELD: well exploitation. SUBSTANCE: apparatus has on lateral surface of Its housing Inclined Oat 
portions, supporting with use of axles rolling out members, mounted on supporting plates. The flat 
portions arc In the form of cylindrical counterbores, whose axis coincide wtth axis of the rolling 
out members. The counterbore has grooves, opened at Its one side. The supporting plate are arranged 
In the grooves and rigidly connected with the axles of the rolling out members. Each above 
mentioned groove has at its end portion an additional groove. Each supporting plate is provided by 
a protrusion, placed in the additional groove. The housing with the supporting plates is embraced 
by a nuL EFFECT: enhanced reliability of the apparatus at operation due to such structure of tt. 2 cl, 7 dwg 
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(54) YCTPOftCTBO JVIH PA3BAJTBIXODKM TPVB 
(57) Abstract 

M3o6pereHMe npeftR&3Haueso pa38anuipatH nepeapbtBATenefl B3 npo^mitfibix TpytS, ycTaHaaaHBaeifbix 
b cKaaxMBAX Ha 6oKosaft noeepxHocTM Kopnyca BbmonHemj KaKJiOBHue nnocna yuracrKH, Ha a<rropbix c 
nowonjbjo ocefi Ha onopsobtx nnacmHax ycraHoarfeHbi Bajnj^K>n^c arccMEHTt* (B3). IXnocsjK y^acnni 
BbniarmeHW b dhjic igpiHHffpOT ecKHK nexoaoK (LQ. Oca U cowiaflarrr c ochuh B3. Ha U BbmoraBCHbi 
OTspwTbic c o^Horo Komja naou (TT). Onopnue nnacnmu pacnonoacmj b FI a atecTKo cbh3AHW c ocouh B3. 
Ha OTKpwrou kohuc KaJBfloro n BbtnonHCH flono/iHHTenfcHbiH n. KajK^an onopeaa anacrsHa csaHxeHa 
BbicrynoM. paaMcmcuHbM o flononHHTCJibHOM n. Kopnyc c onopgfaiMH nnacTHHaMH oxBaTbJBaeT raftxa. 
Tax a* O0D0KynH0cn> npaaHa&OB oCccacHHBaex hodhiiichhc h«acjkhocth ycrpoacroa. 1 3. n. fnu, 7 an. 



RU 2056201 CI 



Description [OnucaMc M3o6pcTCKM|: 

M3o6pctchkc othocbtcr s 6ypcHH» h Ramrrara>HOMy pcwoHTy CKBSAHB B npcABaaaa^cHo. B ioctbocth, 
o/ih pa3Ba7iuy>Bbro&HHH ycTpoAcTe H3 npo^KJibHbtx Tpy6 npw ax ycTanoHxe b cxb&mssoz. 

Haiioanee (iranriw k H3o6percm5» no Texranttcxon cymROCTH hb/ihctch ycTpoHCTBO ft/iH pa3BajitnoBKM 
apo>anb«boc Tpy6 npn nepexpbrrtra huh ooh ocnoxBemifl b cxbajkbhc, coflepMamee ncjrwfl 
tytjiXBjjpsFtaaasSi Kopnyc, Ha napynmoft noBcpxHOCTH Ktrroporo BwnQjmcHw Haxjiorotbfe cmtocsrrenfa«o 
upojjonbHoft ocm Kopnyca n/iocxHe y^iacTRH, h ycTaHooneHinje Ha nocnenHnx c nouonyjo occft Ha onopnux 
nnacTHHax Bajmiyiomne ancuorrw. 

Hc«ocxaTKow yroro ycrponcTBa hejihctch BenaAexHOCTb ero pa6oTbi H3-3a H^ocTarowBoil (HH3KO0) 
npoHHocTH xopnyca, MmimjiutbHM rujimjm a ctghrh xoroporo b pe3yjtvraT« BbmonHcrow HaxjioHHbix x cro 
npoftOTibHofl oca nnocKEX ytjacrxoB hc ynoaneTBopHeT yc/ionrao opomhoctb npa xpyronra. 

l^cnb EOodperoacR nouuuianie Ba^e*HOCTH ycrpoflcTea 3a ctct yBcnnuemm npowHOCTH ero KOpnyca. 

9to flocTaraercH toi, hto b anncwBaojoM ycrpoHCTee juto paaBB/ibnoBXH Tpy<S, coqepmamc* nonwfl 
iy pnB^ m nra e cnri l xopnyc. na HapyvnoB noBcpxHOCTH Roroporo BwnomicHM hok/iohhmc othochtc/iuho 
□poAOJibaoft ocm xopnyca nnocxne ycacm, a ycraaofincHHwe na nocjienHHx c nouomuo occft Ha onopmjx 
nnacmnax ttamuyvmpa anauenrtJ, cor/iacso asoCpei qano HaxnoHHue nnocrae yqacTKH Ha BapyxHOB 
popcpxHOCTH xopnyca Bunannaiu b iwac qpnHHWpsroatHX nexoBOX, och xoropwx coBnanaxrr c ochmb 
t»nmyx*nnx s/ieworroB, a Ha uexoaxax BbmonBcsu onspfarrwc c ojpioro Raima h sxcueHTpinmo cmco;chhwc 
k HCMy na3fai, npn stom onopHbie roiacnaHbt pacnanoxteHu b naaax k mecnto cBnoanu c ochvoc 

BajTMjy»mHX 3JTCMCHT0B- 

Jlpyr^ww oTmrattk onacbtBaeuoro ycrpoHCTea HBTiHCTCH to, uto na oTKpbiTOM hohuc RaiKfloro naoa. 
BbmojiHCH flononHHTcraaBWH na3, a xazxnaH onopHan nnacTHiia cna6iKesa BbicrynoM, pacnanomcHHbiM b 
^ononHJJTCjxbHOM nasy, DpH otou yerpoftcTW) cho6kcho raftxofl, oxraTUBaxxnea xopnyc c onopmjMM 
nnacTHHSAOi. 

VKaSaHHbIC OTJDNHH o6ccnClHBa»T BO3M0JKH0CTt> yBCJDWCHHH TOmnHHJbt CTCHKH XOpTiyca B HaH^OJieC 

onecHOM nonepcHHOM cchchhh ero, tJnarojjapH Heny noBfaimaercn npo*JBocri> Kopnyca h. cji€«OBaTCJibHo. 
HanejKHOcTb pac<rrw ycrpoflcTBa 6eo hdmchchhh ero HowHHamjioro napyraiaro ^Hauerpa f\rv* ^aHHoro 
TBUopasucpa. 

Ha $bt. 1 DOBasaHO ycrpoftcTBO, ycTaaoaneHHoe b npo^anbHOB paaBanbuoBbiBaeuoa TpytSc, o6ihhb wr: Ha 
^ht. 2 ccTODtt A-A ha 4sbt. 1; ha +ht. 3 ^paTMCHT Kopnyca ycTpoBCTBa c xoacrrpyKTHBKb«v£H ancwesTawB 
Ana ycTBHQBRH Bajibi^yxMHHX aneMeHTOB; aa <Jht. 4 BH^ no CTpenKe B Ha <Jnr. 3; na ^ht. 5 cei«HBe B-B Ha 
far. l: Ha 4«p. 6 ocqchbc r-r Ha (asr. 1. aa *bt. 7 oracHac n-A Ha far. 3. 

ycTpoacTBo ahh pa3BanbOpBBB Tpy<5 {^bt. 1) csoflcpaorr qHjD^nj pHBecKHft nonbifl xopnyc 1 c vfxrrpanbBbM 
xaflajiOM 2 h pc3b6a>oi 3 h 4 firm coc^khchbh ooottscxcxocsho c kojioohoh 6ypHnbHbix Tpy6 5 h 
CKBajKHHHbQj oOopynoBaHHcu 6. Ha HapyKHOB noBcpxBocm xopnyca 1 no^ ymow k ero npoflanbHofl ocn 
BunonBeHbt njiocxHe yn^riBB 7 b BBflC agjmHnpHMeCKiix uchobok 8, na xoTopttix BbraomiCHbi oTKpbiTbie c 
OHHoro Komia na3bi 9, 3Kcr;arrpvr«H0 cuchjchhwc 0TH0CBTCjn>H0 ucxobox b cropoHy oxspbiToro xoHua 3Thx 
naaoB. c yr/iy6ncHHHMM 10 b hx npoTHBonojioxHbtx oTxpbiTba* KOHuaM crcHKax. B uaoax 9 paoMcmcKW 
onopraje nnacTBHU 11 c xoskipuciuiB 13 no hx ncppt^eprai (<J>ar. 1), BXCftHnxHUB b yrjiylSneHUH 10 naaoe 9 
(4ht. 3 a 4). 

Ha noBepxHOCTB onopaboc nnacTBH 11 ($bt. 1), KOHTaxTHpy»mcfl c aopnycoM, BaroroBncHM Bwcrynw 13, 
BxonHmBc b AOHOjmBTenbHbie naow 14 (^wr. 3 b 4), hwdojihchhwc Ha orxpbtTbix y^acTKax naaoo 9. Ha 
HapynCBGB noocpxHocm xopnyca Btmarawia pesuoa 15, Ha xoropyio HaHBHweHB rafixa 16, oxBaT btBRPHiaB 
OHOpHbtc tmommbi 11 h o6<a ir^KBaio man ccbviccxbo c bx xrabipfcxauH 12. BwcTynaira 13. yrnyttaeHHmiB 10 
b xopnyoc b ^ononHirrcntJn>aai naoaMB 14 ^BKcaoHio luiacTHH 11 or npoBopora b BbaraneHEUi B3 naaos 9. 

Ha BHanHHX or xopnyca noBCpxHocTHX onopHbix nnacTBH U xcctko k c sxajCHTpHHHMM cmch^chbcm k bx 
BcpxHcfl nq^B^epHB (rpaHHoe) aaxpenneHki oca 17 ($ar. 1 a 2), Ha xoropbix c nowoiUbJO ^nxcapyiomero 
KonbOA 18 ycraHoancHU oamxjyioujpK. ancvicHTW 19. flpa yrow ocm 17 Bajm^yioinHx aneucHTOB 3axpenncHbi 
aa onopHMX nnacTHHax U Tax, hto bx reoueT pHqp CKBt oca CBVoaerpBH coBnaAaxrr c rooMeTpHnccKHViH 
ochuh cBMMCTpaH ^HTXHDjgjBvecjrax n/KODOX 8 (of. occoyio jthideuo 0-0 na ^)HT. 3-4). 

3HCueHTpH«raoe cweraeHHe naooe 9 ornocHTejibHo ruiom,a^H n,exoBOK 8, a Taiuse BejnwHHy uaxcHMaiihHo 
eo3MojKHoro yr/iyoJicHHH ncxoDOK b cTCHxy xopnyca onpeaenjoor pac«cTHNM nyrcM jxjw KOKXpCTHoro 
TKnopasucpa ycrpoBCToa c yncTOM o6cciic^ciihh nco6xonHMoro 3anaca npoMHOCTH xopnyca npa paGorc 
ycrpottCTBa b ycnoBHHX xpy«icHKH. A uaxcawanuio bq3vco3Xhoc cvicthchhc onopnwx nnacraH 11 
oTHOCBTC/ibHO ocefl 17 Ban bijyiotKKX 3uicMeHT0B 19 o6ycnoBncHo pacnajiowcHMcu naaoo 9 no^ hbx h tcu, hto 
reoueTpiraecxMe och CHMMeTprot 3axpcnJicHHt»ot Ha wu uccft 17 Banbuyx)inwx ancMCHXOD 19 f^onmitht 
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coanaflftTb c reourrpmoauvoa ochub chmmctphh uceobok . 

Pafiora ycTpoflcTBa uohchhctch Ha npKMcpe paooa/ibapBKH npo$Hsn>tibix Tpy6 npn voanmipsi huh dohn 
Hapymesmi repueTBTOOcru oOcaAnoa jtojiomua 20 ($ht. 1, 5, 6) cwnm . 

npo^HJiwttdc xpy6bi 21 cnycsajoT Bnyrpb otfcaflnofl Ronomnj 20, b rarrepoan H3on«nHH a pacmup«xrr no 
npnanvi hx ctchok k ctchkc o6ca«Hofl KojioHUbi 20 ($nr. 5) coan,aHMCu BHyrpemieno rHnjaBrrH^ccnoro 
flaEincuHJi. 

3a*rcM c nowombjo pc3b6w 3 ycrpoiicTBo npHCoewmunoT k kojiohhc Tpy6 5 h cnycKOJOT b c&BaxKay. no 
npcxamenHH ycrpoftcTBOM BepxHcro KOHua npo^mibHbtx Tpy6 21 KOJioBMy 6ypwikHboc Tpy6 Haumiaicrr 
epamarb npn onHOBpcucuHou crcnaHKH occeofl narpyoKR » npouMBKK dojiocth Tpy<S wcpea uesTpanbHbfft 
EaHaa 2 Eopnyca 1 kh^koctuo. B pcoyjibTaTC 3i>oro HcffoaaTwe naaneHiieu yuacnai 22 ($m\ 5) 
npo$H7ibKbix xpy6 21 ranpaariHioTCtt no nnoraono h rcpucTOTHoro npHmaTua bcch HapymHon noBcpxaocTH 
npo^njtbaux TpytJ k BHyrpenHcfl noBepXHOcra o6cagai>ix Tpy6 20 ($m\ 6). 



Flo OROHMaHMH pa38IUIbap8bIEiaBIUI XOJIOHHy 6ypiUtt«WX Tpy<S 5 C yCTpOftCTOOM nonHKMOJOX H3 CKBflJKHHhI. 
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Claims |$opuyna H3o6pereniLHl: 

1. VCTPOflCTBO AHH PA3BAJ1 bUQBKH TPYE, comcpwamce nom*& upramnpiwecKHft Koprryc, Ha Hapyraoa 
oooepxHoc-TH KOTOporo BbmoriHeiifci Bawiomiue tmiocaxemjio npoflom>aoft och xopnyca luiooaie yuacrra, h 
ytrraaoBncHKbtc na oooic^hkx c nouonnjo ooefl na onopHboc nnacnraax Bantqyioinpe ancMCHTtJ. 
cmurwa»ineecR to*, ito HaajioHHWc nnooasc y^acTKH Ha HapyKBoa noncpxuocna aopnyca BbonrmeHbi b 
BHHC ufutBanpsn c aaa ucaoeoa, och ROTopfatx coMiaflajcrr c ocrmh Bam^yiompx ancMorros. a Ha ocaoEKax 
BbmojmeHbi oncpbiTbic c oflHoro Komja a SKOneHTpMUHO cunmeHHbie a HCMy naau, npH yrou onopHbie 
nna cT HHb i pacnonomenbi b naaax h xqctko CBsoamj c ochmh Banbuy»mjix 3jicuchtob. 

Z VcrpoftcTBO no n.l, othkm ajon^eeoi tcm. hto Ha orrapbiTOM aocqc aaaifloro nasa ajnomicH 
flononnHxcm>HMA naa, a najsAan ooopHan n/iacnraa cna6soia BbicrynoM, paauenj&tBttod d 
^ononmrrc/rbHOU naoy, npn otom ycTpoftcTBO cHa6s.cuo r-aftaofl, oxsaTWBajom,ea aopnyc c onopHbiwH 
nnacTBHaun. 
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Drawlng(s) [McpTcacHj: 
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(54) PIPE EXPANSION DEVICE 
(57) Abstract: 

The device is intended for expanding shaped-pipe blocking devices mounted in wells. 
Provided on one of the sides of its housing are inclined flats carrying supporting plates, 
secured to which are pins mounting expansion tools. The flats have cylindrical elements. 
The elements are aligned with pins carrying the expansion tools. The elements have slots 
open at one end. The supporting plates are mounted in the slots and rigidly connected 
with the pins carrying the expansion tools. Additional slots are provided at the open end 
of each main slot. Each supporting plate has a projection engaging with the additional 
slot. The housing with the supporting plates is enclosed by a nut. Such a combination of 
the design features enhances the reliability of the device. 2 cl., 7 dwgs 
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Description: 

The present invention relates to the well drilling and overhaul operations; more 
specifically, the proposed device is intended for expanding shaped-pipe blocking devices 
after lowering them into wells. 

Closest in technical substance to the present invention is a device serving to expand 
shaped pipes when isolating troublesome zones in the well, which device consists of a 
hollow cylindrical housing whose outside surface has flats inclined relative to the 
longitudinal axis of the housing; the flats carry supporting plates, secured to which are 
pins mounting expansion tools. 

The drawback to this device is its unreliability because of an insufficient (low) strength of 
the housing whose minimum wall thickness does not meet the torsional strength 
requirement due to the provision of flats that are inclined relative to the longitudinal axis 
of the housing. 

The object of the present invention is to enhance the reliability of such a device by 
increasing the strength of its housing. 

This is achieved as follows: In the proposed pipe expander which incorporates a hollow 
cylindrical housing whose outside surface includes flats inclined relative to the 
longitudinal axis of the housing and carrying supporting plates, secured to which are pins 
mounting expansion tools, the inclined flats provided on the outside surface of the 
housing have cylindrical elements which are aligned with the expansion tools and which 
have slots open at one end and offset in the direction of their open ends and the 
supporting plates are located in the slots and rigidly connected to the pins mounting the 
expansion tools. 

Other distinctive features of the proposed device are that an additional slot is provided at 
the open end of each slot and each supporting plate has a projection located in the 
additional slot and that the device is fitted with a nut enclosing the housing with the 
supporting plates. 

The above distinctive features make it possible to increase the thickness of the walls of 
the housing at its weakest cross section, owing to which the housing strength and, 
consequently, the reliability of the device are increased without changing its rated outside 
diameter for a given size. 

Fig. 1 is a general view of the device mounted in a shaped pipe to be expanded, Fig. 2 is 
the section A-A in Fig. 1, Fig. 3 shows a part of the expansion device housing with the 
elements serving for mounting expansion tools, Fig. 4 is a view in the direction of arrow 
S in Fig. 3, Fig. 5 is the section B-B in Fig. 1, Fig. 7 is the section T-r in Fig. 1, and Fig. 
7 is the section fl-fl in Fig. 3. 
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The pipe expansion device (Fig. 1) has hollow cylindrical housing I with channel 2 and 
threads 3 and 4 for connecting the device to drill string 5 and downhole equipment 6. 
Provided on the outside surface of the housing 1 at an angle to its longitudinal axis are 
flats 7 with cylindrical elements 8 having slots 9 that are open at one end; these slots are 
offset relative to the cylindrical elements in the direction of their open ends and there are 
recesses 10 at the opposite ends of the slots. The slots accommodate supporting plates 1 1 
with peripheral projections 12 (fig. 1) that engage the recesses 10 in the slots 9 (Figs. 3 
and 4). 

Projections 13 provided on those surfaces of the supporting plates 1 1 (Fig. 1) that are in 
contact with the housing engage additional slots 14 (Figs. 3 and 4) made at the open ends 
of the slots 9. Screwed onto thread 1 5 on the outside surface of the housing is a nut 16 
which encloses supporting plates 11; acting together with the projections 12, projections 
13, housing recesses 10 and additional slots 14, the nut 16 prevents the plates i 1 from 
turning and falling out of the slots 9 . 

Rigidly fastened to those surfaces of the supporting plates 1 1 that are positioned 
externally relative to the housing are pins 17 (Figs. 1 and 2) which are offset towards to 
the tops of the supporting plates 1 1; the pins mount expansion tools 19 fixed with locking 
rings 18. The pins 1 7 carrying the expansion tools are fastened to the supporting plates 1 1 
so that their geometric axes of symmetry coincide with those of the cylindrical elements 8 
(see center line O-O in Figs. 3 and 4). 

The offset of the slots 9 relative to the elements 8 and the maximum length of entry of the 
elements 8 into the housing wall are calculated for a given size of the device so as to 
ensure the requisite torsional strength of the housing. The maximum possible 
misalignment of the supporting plates 1 1 and the pins 17 carrying the expansion tools 19 
is determined by the location of the slots 9 and by the coincidence of the geometric axes 
of the pins 17 carrying the expansion tools 19 and those of the cylindrical elements. 

The operation of the proposed device will be illustrated below by the example of the 
expansion of shaped pipes in the course of isolating the non-tight zone of casing string 20 
(Figs. 1, 5 and 6) in the well. 

Shaped pipes 21 are lowered inside the casing string 20 to the interval to be isolated, and 
then a hydraulic pressure is developed to increase the pipe diameter by pressing the pipes 
against the wall of the casing string 20 (Fig. 5). 

Following this, the proposed device is connected to the drill string 5 with the use of the 
thread 3 and lowered into the well. When the device reaches the top end of the shaped 
pipes 21 the drill string is imparted rotation and at the same time an axial load is 
developed and the inner surfaces of the pipes are washed with fluid supplied through the 
central channel 2 in the housing 1. As a result, portions 22 (Fig. 5) of the shaped pipes, 
which were not sufficiently pressed against the inner surfaces of the casing string, are 
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straightened until the entire outer surfaces of the shaped pipes 21 are fully and tightly 
pressed against the inner surfaces of the casing string 20 (Fig. 6). 

After the expansion process is over the drill string 5 is lifted out of the wall together with 
the device. 
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Claims: 

1 . A PIPE EXPANSION DEVICE having a hollow cylindrical housing whose outside 
surface includes flats inclined relative to the longitudinal axis of the housing and carrying 
supporting plates, secured to which are pins mounting expansion tools, the inclined flats 
provided on the outside surface of the housing have cylindrical elements which are 
aligned with the expansion tools and which have slots open at one end and offset in the 
direction of their open ends and the supporting plates are located in the slots and rigidly 
connected to the pins mounting the expansion tools. 

2. The device according to 1 , wherein an additional slot is provided at the open end of 
each main slot and each supporting plate has a projection located in the additional slot 
and which is fitted with a nut enclosing the housing with the supporting plates. 



Drawings: 
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Fig. 1 
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Fig. 2 



I 
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Fig. 3 



I 



RU 2056201 CI 

View E shown as turned around 



Fig. 4 
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Fig. 5 



Fig. 6 
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Fig. 7 
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